



A 45-year-old man was referred in September 1994
with recurrent amaurosis fugax in his left eye. His medical
history included hypertension, type I diabetes mellitus,
angina pectoris, myocardial infarction, and cigarette smok-
ing. In 1989 he had a posterior circulation cerebrovascu-
lar accident, but he made a full recovery. Investigation
demonstrated bilateral vertebral artery occlusions.
Duplex ultrasonography in 1994 revealed an 80%
stenosis of the left internal carotid artery (ICA) and a 60%
stenosis of the right ICA. A left carotid endarterectomy
was performed, and the ICA was repaired with a Dacron
patch. Recovery was uneventful, although surveillance
duplex ultrasonography in June 1995 showed that the left
ICA had occluded and that the contralateral ICA stenosis
had progressed to 75%. These findings were confirmed by
angiography. Although the patient had no symptoms,
intervention was advised because the left ICA and both
vertebral arteries were occluded. To reduce the intrapro-
cedure ischemic time, carotid angioplasty and stenting
were considered appropriate. A 6 · 20 mm Strecker stent,
premounted on an Ultrathin angioplasty catheter (Medi-
tech, Boston Scientific, Boston, Mass.), was deployed in
the right ICA. Two inflations were performed, although
the stenosis was not predilated. No complications
occurred, and completion angiography confirmed resolu-
tion of the stenosis (Fig. 1). After the procedure, aspirin
(300 mg once daily) and warfarin to maintain an interna-
tional normalized ratio of 2.5 to 3.0 were prescribed.
An initial duplex ultrasonographic scan at 1 month
was satisfactory, although another study in October 1996
demonstrated a recurrent stenosis (>70%) of the right
ICA, which was confirmed by angiography (Fig. 2).
Angiography also revealed that the stent had undergone
compression and was partly separated from the vessel wall.
Although the patient remained asymptomatic, the risk of
ICA occlusion was considered high. A right carotid
endarterectomy was performed in January 1997, because
it was thought that further angioplasty and stenting would
compromise the lumen of the ICA.
Dissection of the vessels was no more difficult than in
other operations. There was no significant perivascular
inflammation after the previous stent insertion. The ICA
was opened in the usual way, and longitudinal arteriotomy
and division of the stent were accomplished with Pott’s
scissors. Removal of the stent and carotid atheroma (Fig. 3)
was straightforward after the normal endarterectomy plane
had been identified. The remaining vessel wall was of good
quality, allowing satisfactory repair with a Dacron patch.
Shunt insertion was also uncomplicated because the carotid
bifurcation was low and easily exposed. Histologic exami-
nation of the endarterectomy specimen indicated calcified
atheroma, smooth muscle hyperplasia, fibroelastosis, and
granulomatous inflammation around the stent wire. The
patient was discharged on day 3 and remains well at 8
months after the procedure, with normal blood flow veloc-
ities verified by follow-up duplex ultrasonography.
DISCUSSION
Carotid angioplasty with stenting is gaining pop-
ularity in the management of atheromatous ICA
stenoses but requires formal comparison with the
proven technique of carotid endarterectomy in the
treatment of symptomatic patients with stenoses of
70% to 99%. Although Brown1 suggested that the
stroke and death rate immediately following carotid
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angioplasty is less than 5%, other reports are less
impressive. Deithrich2 reported a stroke rate of 6.4%,
which is similar to that reported in the North
American Symptomatic Carotid Endarterectomy
Trial (NACET) collaborators3 and European Carotid
Surgery Trialists’ (ECST)4 studies. However, anoth-
er 4.5% of the 110 patients had a transient ischemic
attacks, and in common with most other studies,
patients with recurrent stenoses after carotid
endarterectomy and patients with asymptomatic
stenoses were included in the report. The risk of neu-
rologic complications for these groups is probably
less than that for symptomatic patients, and direct
comparison with the NACET and ECST results is
therefore unsatisfactory. Yadav5 described a 10.8%
stroke and death rate for 74 symptomatic patients
after carotid angioplasty and stenting.
Although the early results of carotid angioplasty
with stenting have been widely reported, the inci-
dence of restenosis due to intimal hyperplasia during
follow-up is less well documented. That restenosis
occurs after angioplasty alone and after stenting, has
been shown by Gil-Peralta6 and Gaines,7 who report-
ed that 25% to 93% of patients have 30% to 69%
stenoses and that 5% to 7.4% of patients have stenosis
greater than 70% 12 to 18 months after intervention.
Similarly, Yadav5 described a 4.9% restenosis rate, with
another 6.3% of patients requiring additional inter-
vention within 6 months of stenting. The incidence of
restenosis appears to be relatively high, and if experi-
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Fig. 1. Completion angiogram after right carotid angio-
plasty and deployment of a Strecker stent.
Fig. 2. Right carotid angiography demonstrates distor-
tion and detachment of the Strecker stent from the wall of
the internal carotid artery.
ence from superficial femoral and iliac artery stenting
is considered, the spectacular early results must be
tempered by development of late complications
requiring secondary intervention.8,9
The history of vascular surgery includes descrip-
tions of patients with prostheses that initially func-
tioned well, only to develop late complications. New
procedures must prove durable for at least 5 years
before widespread clinical acceptance.10 The devel-
opment of neointimal hyperplasia and the less com-
mon complication of stent detachment and distor-
tion are examples of the problems that may arise.
Stent deformation within 6 months of deploy-
ment has been reported by Roubin in 8 of 69
patients receiving a Palmaz balloon-expandable
stent.11 That the same complication occurred in our
patient with a different balloon-expandable stent
encourages the use of self-expanding devices such as
the Wallstent (Schneider), which are thought to be
less prone compression and distortion.5
Although it has been suggested that the number
of patients who require carotid endarterectomy after
previous angioplasty and stenting is likely to be low, it
appears that re-stenosis may occur in a significant pro-
portion of patients. If current enthusiasm for the tech-
nique persists, there may be an increasing require-
ment for this type of surgery. Although the operation
was not difficult in our patient, vessels subjected to
previous angioplasty often exhibit a fibrous reaction,
and the use of longer stents may compromise subse-
quent endarterectomy. However, our experience and
the reports of Deithrich2 and Yadav5 confirm that
carotid endarterectomy can be invoked for angioplas-
ty and stenting failures, removing some of the ethical
concerns about endovascular carotid therapy.12
The role of carotid angioplasty and stenting has
not been firmly established. It must be concluded
that long-term follow-up of patients treated in this
way, preferably within a randomized, controlled
trial, is required before any conclusions can be made
about its early or long-term safety and efficacy com-
pared with conventional surgery.
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Fig. 3. Carotid endarterectomy specimen with stent and
neointimal hyperplasia visible within the specimen.
